40

gan fishing for Pacific ocean perch in one location (at
the southern end of one of the heavy lines, Figure 10).
The vessel then traveled to the northern end of the
heavy lines, alocation popular for obtaining sablefish,
and made 5 hauls that were categorized as sablefish
targets. The vessel then moved to one of the more
southerly locations and fished for Pacific ocean perch,
returned to the northern sablefish location, and fin-
ished by moving again to the south for northern rock-
fish. The vessel traveled 120—380 km to obtain
sablefish, clearly suggesting that the vessel changed
locations specifically to target sablefish, which was
allowed under the MRB percentages.

Bycatch of Shortraker—Rougheye Rockfish in
the Aleutian Islands

There is no directed fishery for shortraker—rougheye
rockfish; however, hauls assigned this target had
shortraker—rougheye rockfish as the dominant rock-
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fish catch. In total 16 hauls were in this category in
1995 and 17 hauls in 1996, indicating that few hauls
were specifically targeting shortraker—ougheye rock-
fish to the extent that it could be classified as atarget.
The topping off of shortraker—rougheye rockfish was
anecdotally reported in the Aleutian Islands Pacific
ocean perch and Atka mackerdl trawl fisheries. Only
7 of the 16 shortraker—rougheye rockfish haulsin 1995
were trawl hauls, and no trawl vessal had more than 2
haul s categorized as shortraker—rougheye rockfish tar-
get. In 1996, 12 of the 17 shortraker—ougheye rock-
fish hauls were trawl hauls, and 2 vessels each had
hauls designated as shortraker—ougheye rockfish tar-
gets 3 or more times.

The hauls from 2 vessels in 1996 were analyzed
temporally in a manner similar to that for vessels in
the Gulf of Alaska. Individual vessel hauls were sorted
by date and haul number, and are presented in a tem-
poral sequence in Figures 11 and 12. Rather than ac-
tual catch amounts, the percentage contributions of

Star = Sablefish target
Large circle = Rockfish target
Small circle = Other target

O
,/ Line Distance = 380 km
*

100 200 km

Figure 10. Location of all observed trawl haulsin the vicinity of Kodiak Island during the years 1994—-1996. Starsindicate hauls
with sablefish as the dominant catch, and large circles denote hauls with rockfish as the dominant catch.
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Figure 11. Percent weight of shortraker—rougheye rockfish in sequential haulsby asingle vessel (Vessel 1) with dominant species
target of each haul identified. Hauls were made in the Aleutian Islands during July 1996.
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shortraker—rougheye rockfish of the combined Atka
mackerel, Pacific ocean perch, and shortraker—
rougheye rockfish weight were calculated. A few hauls
were not Atka mackerel, Pacific ocean perch, or
shortraker—rougheye rockfish targets. One vessd fished
first for Pacific ocean perch and then switched to Atka
mackerel with some shortraker—rougheye rockfish
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hauls occurring near the end of Atka mackerel fish-
ing. A second vessel encountered shortraker—ougheye
rockfish at the beginning of Pacific ocean perch fish-
ing. In either case, it is difficult to determine whether
topping off was intended, especially in the case of the
second vessel inwhich the adjacent Pacific ocean perch
hauls aso had shortraker—ougheye rockfish bycatch.
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Figure 12. Percent weight of shortraker—rougheye rockfish in sequential haulsby asingle vessel (Vessal 2) with dominant species
target of each haul identified. Hauls were made in the Aleutian Islands during July 1996.
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Spatial patterns in the hauls designated as
shortraker—rougheye rockfish were not evident. The
Aleutian Islands fisheries occur within very limited
areas, and fishery hauls under various targets overlap
within these areas. Although most of the shortraker—
rougheye rockfish hauls (Figure 13) occurred between
Attu and Kiska Idands, there were no particular “hot
spots’ nor were there patterns of spatial shifting to
encounter shortraker—ougheye rockfish.

DISCUSSION

Vesselswhich target rockfish with low natural bycatch
rates of sablefish appear to periodically target sable-
fish. Because sablefishisavaluable product, these ves-
sels apparently take sablefish under the allowable
bycatch percentages while fishing for rockfish even
when sablefish are not being naturally encountered in
the course of rockfish fishing.

M aximum retai nabl e bycatch percentages were not
intended to accurately match natural bycatch rates but
were implemented to dow harvest rates of a species
while providing fishing operations with the ability to
retain a reasonable amount of species taken inciden-
tally to directed fishing for a specific target (Sue
Salveson, NMFS, Juneau, personal communication).
Idedlly, MRB percentages do not constrain normal fish-
ing operations but are in place to account for inciden-
tal catch and to discourage the harvest of large amounts
of species for which directed fishing has been closed.
For economic reasons, fishing operations may maxi-
mize the catch of valuable non-target species within
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the alowable MRB percentages. When thereisalarge
difference between the natural bycatch rates and the
MRB alowances, hauls can be specificaly directed
a the valuable species closed to directed fishing to
top off the trip catch with other species up to the MRB
allowances.

Within the context of MRBs, we estimated the
natural bycatch rates of species groups in the rockfish
fisheries of the Gulf of Alaskaand in the Pacific ocean
perch and Atka mackerel fisheriesin the Aleutian Is-
lands. Knowledge of the natural bycatch rates provided
aframework to evaluate hauls and identify those with
unexpected bycatch rates or fluctuationsin target des-
ignations over time. Given incentives to top off due to
low natural bycatch rates and higher MRB rates, we
demonstrated cases of topping-off behavior based on
fisheries data.

Similar to other multispecies fisheries (e.g.,
Babcock and Pikitch 2000), in Alaska's groundfish
fisheries the species mix in the catch of an individua
vessel during a trip depends upon targeting and dis-
carding decisions, not just the TACs. Within a trip,
targets of individual vessel hauls change due to spe-
cific targeting practices or to variations in the spatial
distribution of fish (Sampson 1997). In our analysis
targets were assigned to individual hauls by dominant
catch, but MRBs are based on trips consisting of many
hauls. An analysis of individual trips would have been
useful in identifying patterns in target selection; how-
ever, atrip-based analysisis not possible from the fish-
eries data because trip parameters such as duration of
trip, number of hauls, general targeting intentions, and
economic considerations are unknown. Therefore, we
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Figure 13. Location of all observed hauls in a portion of the Aleutian Islands during the year 1996. Stars indicate hauls with

shortraker—rougheye rockfish as the dominant catch.



examined the sequentia pattern in haul targets with-
out categorizing individual trips. The proximity of
hauls with low natural bycatch rates to hauls that spe-
cifically targeted sablefish, for instance, indicated pos-
sible augmentation of the trip catch of sablefish under
MRB guidelines. A fishing strategy model similar to
that constructed for the multispecies trawl fishery off
Oregon and Washington (Babcock and Pikitch 2000)
may enable better understanding of the fishing pro-
Ccess.

The vessel operator’s intended targets were not
available to us. Because species complexes overlap
spatially, and hauls are usualy composed of a mix of
species, the intended target of the fishing operation
cannot be determined from catch data.alone. The added
information of both the time the haul was made and
the geographic location of the haul were used to illus-
trate that topping off with sablefish occursin the Gulf
of Alaskarockfish fisheries. A smilar analysis of ves-
sels participating in the Aleutian Ilands Atka mack-
erel and Pacific ocean perch fisheries did not show
topping-off behavior with shortraker—rougheye rock-
fish because of extensive overlap of target fishing lo-
cations in the Aleutian Idands fisheries.

Historical data are useful in describing bycatch
rates and patterns in bycatch in the Alaskan ground-
fish fisheries. However, severa limitations exist in
using historical fisheries data to describe the effects
of MRB levels. Historical data are collected on ahaul-
by-haul basis, and are difficult to use to describe or
characterize an entire trip or fishing week. Because
MRBs are used to cap the retainable bycatch in afish-
ing week, an examination of individua hauls has lim-
ited utility. The observer database can quantify only
observed hauls, and no information is available for
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unobserved hauls, further confounding the utility of
observer data in describing a full fishing week. An-
other limitation of the observer data is that the total
catch for each haul is recorded, but not amount re-
tained, whereas MRBs apply to retained catch only. A
major cavest isthat historical datawere collected from
fisheriesthat were prosecuted under MRBs. Given that
it is not possible to know if a haul target was selected
to constrain bycatch, or at the opposite extreme, to top
off up to the alowable MRB level, the data have limi-
tations in describing either avoidance or topping-off
behavior. The Pecific ocean perch fishery in the Aleu-
tian Idands, for instance, operated under an MRB of
15% in 1995 and 1996. This may have provided an
incentive to top off on other more valuable rockfish
species, such as shortraker or rougheye rockfish. How-
ever, it isvery difficult to distinguish the top-off hauls
from hauls that would normally encounter shortraker—
rougheye rockfish.

In target fisheries where the TAC is set well be-
low the allowable biological catch, or where stock con-
cerns are not a problem, the similarity between the
MRB and the natural bycatch rate is not of great con-
cern. However, when there is demand or competition
for a stock that may be affected by unexpected or un-
due fishing pressure, the difference between the MRB
and the natural bycatch rate may warrant inspection,
and a change in the MRB to more closely reflect natu-
ral bycatch rates might be desirable. Based on our
analyses, some MRB percentagesin 1997 were reduced
by the North Pacific Fishery Management Council to
minimize topping-off behavior, and to minimize the
risk of exceeding the TAC (1997 Council Newdletters
available at http://www.fakr.noaa.gov/npfmc/
default.htm).
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